SUPPLEMENT 


WEST INDIAN HURRICANES 


From the Pilot Chart of the North Atlantic Ocean, May, 1889, with the addition of AMERICAN METEOROLOGICAL JOURNAL 
prepared in the Division of Marine Meteorology. MAY. 1889. 
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WEST INDIAN HURRICANES. / tla 

} Although hurricanes may be encountered during any month of the year, yet there is such a marked increase in J “4 ‘ 

their number and violence during July, August, September and October, that these four months constitute what is } 

H called the hurricane season. ’ : 
HURRICANE REGIONS.—The tropics north of the 10th parallel, the Caribbean sea, gulf of Mexico, ——— 

and a broad belt curving NW’d from about St. Thomas and following the Gulf stream towards the # 
Grand banks of Newfoundland. 

|} EARLIEST INDICATIONS.—Unusually high barometer, with cool, dry, fresh winds, and very 

|| transparent atmosphere. A long, low ocean swell from the direction of the distant storm. 
Light, feathery = ew of cirrus clouds, radiating from a point on the horizon / 

where a whitish arc indicates the bearing ‘of the center J 
UNMISTAKABLE SIGNS.—As the cirrus veil spreads overhead, with halos / 

about the sun and moon, the barometer begins to fall, slowly but steadily, / 

and the ocean swell increases. The air becomes heavy, hot and moist. Or, 6 Be , 

1} Dark red and violet tints are seen at dawn and twilight. The heavy p. ws 7 gon al NORMAL TRACKS OF HURRICANES, eTORM TRACK 

| cloud-bank of the hurricane soon appears on the horizon, like a New York <a ios * a ’ NORTH ATLANTIC OCEAN. 
distant mountain range’. The barometer falls more rapidly and the Ene ae 

wind freshens, with occasional squalls of fine, misty rain. ; ; 
GENERAL SIZE AND VELOCITY OF PROGRESSION.—The storm,/ 

]] area is smaller in the tropics than farther north, the cloud ring / 

1 averaging about 500 miles in diameter, and the region of / 
stormy winds 300 miles, or even less. In low latitudes me 

entire storm moves W’d and NW’d, about 17 miles an 

hour; in middle latitudes, NW’d and N’d, movin 

more slowly as it recurves; and finally NE’d, with 

a velocity of translation of 20 or even 30 miles an 

'| hour, its area increasing rapidly as it follows 

the Gulf stream toward the Grand banks 

and sweeps across the Atlantic 

toward northern Europe. 
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Navigable Semirirr), 


























When it is suspected that a hurricane is in the vicinity, || teal of Miles 
the following are among the fitst and most important (Re phy oa miony aetmomm 
questions for the navigator to decide : = 

IN WHAT DIRECTION IS IT MOVING? 

Is IT LIABLE TO RECURVE? 

The anéwers to these questions depend upon the Lati- 
TUDE and the MONTH, and can ‘be obtained from the J] 
above diagram with a high degree of probability. Be- 
tween the 10th and 15th parallels, for instance, a hurricane 
moves almost due west. In June (and October) its course 
changes rapidly to NW. and N., recurving about the 20th 
Nor 23d parallel. In July (and September), however, it 
continues on its NW. course till it +7 lat. 27° or 29 
N., and in August, lat. 30° or 32° N., before recurving. 

, ~~. te These important laws, established by 4 studies and long 
RELATIVE FREQUENCY. ; % a el aa = experience of Padre Vifies, of Havana, should be thor- 

«Same, top econ, : \ 3 \ ~ leg a oughly understood by every navigator, and utilized in 

July, stand by, . % ‘ ten ° 7 shaping his course to avoid a hurricane. 

August, look out you must. ™ - 

September, remember; 

Sctober, all over.” 

This old saying is easily remembered and 

the merits of brevity and truth, so 
far as the specially dangerous hurricane months 
are concerned A diagram, however, based on 
+300 years’ record, shows that July is not “too 
soon,” and that in October they are not “ali 
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HURRICANE CHART. \_, 


BAY OF NORTH AMERICA. 
Hurricanes} js Qewber 
Note.—The scale of this Chart ey but few of the tracks of ail the re 




















corded hurricanes can be indicated tracks of the principal hurricanes on 
record during August and ead have Gesetese som ce — ‘or illustration. 
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m A.—lIllustrating the circulation of wind toward and around the center of low barometer in a tropical cyclone, northern hemisphere. The dangerous winds occur in the inner 
whirls. In the southern hemisphere the circulation is reversed, as indicated by looking at the back of this diagram when held up to the light (reading E. for W., and W. for E.). 
Diagrams Nos. 1, 2, 3.—For practical use in finding the position of a vessel relative to the center of a tropical cyclone, northern hemisphere, by means of the direction of the wind and 
fall of the barometer. . The ovals are isobars. The dotted lines are constructed as indicated in diagram A. The shaded areas are the regions where it is specially dangerous for a vessel. 


Approved: Grorce L. Dyer, Lieutenant, U. 8. N., Hydrographer to Burean of Navigation. eB er De Dini ain Me 











WEST INDIAN HURRICANES 
the Pilot Chart of the North Atlantic Ocean, May, 1889, with the addition of 
diagrams prepared in the Division of Marine Meteorology. 
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When it is suspected that a hurricane is in the vicinity, 


the following are among the fitst and most important a 
questions for the navigator to decide: ial 
IN WHAT DIRECTION IS IT MOVING? 
Is IT LIABLE TO RECURVE? | 


The an$wers to these questions depend upon the LaTI- 
TUDE and the MONTH, and can ‘be obtained from the 
above diagram with a high degree of probability. “Be- } 
tween the 10th and 15th parallels, for instance, a hurricane || 
moves almost due west. In June (and October) its course 
changes rapidly to NW. and N., recurving about the 20th ff 
sf or 23d parallel. In July (and September), however, it {iog' 





i continues on its NW. course till it reaches lat. 27° or 29° 
bid Se-Thema. N., and in August, lat, 30° or 32° N., before recurving. | 
“~~, , ~*f These important laws, established by the studies and long 
~~ *% 


~ experience of Padre Vifies, of Havana, should be thor- 
~~ oughly understood by every navigator, and utilized in 
| shaping his course to avoid a hurricane. 











HURRICANE CHART. \_. 


or THE 


BAY OF NORTH AMERICA. 


Hurricanes} ns — + iat 


scale of this Chart being small, but few of the tracks of all the re- 
es can be indicated. e tracks of the seeag my hurricanes on 
August and October have therefore been chosen for illustration. ma oO 
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and around the center of low barometer in a tropical cyclone, northern hemisphere. 
as indicated by looking at the back of this diagram when held up to the light (readii 
p position of a vessel relative to the center of a tropical cyclone, northern hemispher 
Bare constructed as indicated in diagram A. The shaded areas are the regions where 
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emisphere. The dangerous winds occur in the inner 
ight (reading E. for W., and W. for E.). 

hemisphere, by means of the direction of the wind end 
ons where it is specially dangerous for a vessel. 


Fvererr Havnen Dirision of Marine Metenroloan. 








FLANDBOOE 


[Meteorological Tables. 


By H. A. HAZEN, 


ASSISTANT PROFESSOR SIGNAL OFFICE. 


This Handbook contains forty-seven tables, all that are 
needed by the working meteorologist. It includes tables for 
Fahrenheit and Centigrade conversions, for barometric hyp- 
sometry and reduction to sea level, for the psychrometer, for 
wind reductions, for conversion of English and French meas- 
ures, and a collection of miscellaneous tables of especial value 
in meteorological work. Tables containing monthly normals 
of pressure, temperature and wind direction for the United 
States, embodying nearly fifteen years’ observations, are added, 
together with charts of these normals for January and July. 

Many of these tables are now published for the first time, 
and a large number of the old tables included have been recom- 
puted or revised and, in some cases, extended. Especial men- 
tion is made of the following: Determining the mean wind 
direction by Lambert’s formula without logarithms; reduction 
to sea level up to 8,000 ft.; dew point and relative humidity for 
air temperatures from —40° F. to 140°; Wolf's monthly sun 
spot numbers from 1800 to 1886; local to standard time: divid- 
ing by 28, 29 and 31. Problems relating to the amount of vapor 
in the atmosphere can be solved readily, from readings of the 
dry and wet bulb thermometers, by means of the psychrometric 
tables. 

The form adopted for the different tables is based on their 
practical application in meteorological work, and will be found 
well suited for rapid and accurate calculation. In every instance 
the latest formulz and values of constants have been introduced. 

Handbook of Meteorological Tables. 127 pp. 8°. Price 
$1.50. For sale by all book dealers, or will be sent postage 
paid, on receipt of price by the author, Box 427, Washington, 
D. C., or by the publisher, K. Kittredge, Ann Arbor, Mich. 

Remittances should be by money order, postal note or bank 
check. . 

Mr. Waldo, in The American Meteorological Journal, for October, 
1888, says: “I heartily recommend them to all of our workers in mete- 


orology, and do not see how any of our American meteorologists can 
afford to be without a copy.” 
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LAS VEGAS HOT SPRINGS, 


NEW MEXICO. 
eee eee 
HIS delightful health and pleasure resort is situated on the southern slope of 
the Santa Fe Range of the Rocky Mountains, at an elevation of nearly 7,000 
feet above the sea. The Springs, some forty in number, vary in temperature from 
very warm to entirely cold, and are very widely celebrated for their curative effects 
upon almost all forms of chronic disease. The bathing facilities are unequaled. 

The climate is unexcelled for clearness and brightness, and the proportion of 
sunny to cloudy days is about ten to one, either in winter or summer. The location 
is a beautiful one, in the midst of mountain scenery, affording opportunity for 
walks, drives, climbing, and continuous out-door life, without hardship or exertion. 
Every accessory of woods, rocks, running water, flowers, brilliant sunshine, and 
magnificent distance is present. 


The Phcenix Hotel 


¥ 


Is a commodious and massive structure of stone—the finest watering-place hotel 
west of the Alleghenies. It has every convenience of modern times, and is ele- 
gantly furnished and supplied. 

_ The Springs and Hotel are located on a branch of the main line of the SANTA 
FE ROUTE, six miles from the town of Las Vegas, New Mexico; is readily acces- 
sible by telegraph, telephone, and four passenger trains per day. It is extensively 
used as a resting and bathing place by trans-continental tourists by this celebrated 
route, as well as by all classes of rest, pleasure, and health seekers from every part 
of the country. 

Pamphlet, describing Hotel, Springs, and points of interest in that vicinity, will 
he sent postage prepaid upon addressing 


GEORGE T. NICHOLSON, General Passenger and Ticket Agent, 
TOPEKA, KANSAS. 





NORTHERN PACIFIC RAILROAD 


LANDS FOR SALE. 


The Northern Pacific Railroad Company has a ae quantity of very productive and desirable 


AGRICULTURAL AND GRAZING LANDS for sale at LOW RATES and on EASY TERMS. 
These lands are located along the line in the States and Territories 
traversed by the Northern Pacific Railroad as follows: 


In Minnesota, - - - - Upwards of 1,350,000 Acres 


In North Dakota, 7,000,000 Acres 
In Montana, - ~ - - 19, OOO, OOO Acres 
In Northern idaho, ~ ae l, 750, OOO Acres 
In Washington and Oregon, - - ” 12;000,000 Acres 


AGGREGATING OVER 40,000,000 ACRES. 


These lands are for sale at the LOWEST PRICES ever offered by any railroad company, ranging chiefly 


FROM $1.25 TO $6.00 PER ACRE, AND ON 5 AND 10 YEARS’ TIME, 


For the best Wheat Lands, the best diversified Farming Lands, and the best Grazing Lands now open 
for settlement. 

In addition to the millions of acres of low priced lands for sale by the Northern Pacific R. R. Co., on 
easy terms, there is an equal amount of Government lands lying in alternate sections with the railroad 
lands, open for entry, free to settlers, under the Homestead, Pre-emption and Tree Culture laws. 





WRITE FOR PUBLICATIONS RELATING TO MINNESOTA, NORTH DAKOTA, MONTANA, NORTHERN IDAHO, WASHINGTON AND OREGON 


An attractive belt of country reaching from Lake Superior to the Pacific Ocean and Puget Sound, and 
noted for its rich natural resources. 


The Northern Pacific Railroad nee ng mail free to all applicants the following Illustrated 


Publications, containing valuable maps, and describing Minnesota, North Dakota, Mon- 
tana, Idaho, W ashington, and Sncaen. viz.: 
SECTIONAL LAND MAP OF NORTH DAKOTA, showing the Government lands 
open to settlers, and those taken up, and the railroad lands for sale, and those suld in the dis- 
trict covered by the map. 
A SECTIONAL LAND MAP OF EASTERN WASHINGTON AND NORTHERN 
IDAHO, showing the unoccupied and occupied Government lands, the sold and unsold railroad 
lands, with descriptive matter relating to this portion of the Northern Pacific country. 
SECTIONAL LAND MAP OF WESTERN AND CENTRAL WASHINGTON, 
showing the unoccupied and occupied Government lands, the sold and unsold railroad lands, in 
Central and Western Washington, including the Puget Sound section, with descriptive matter concern 
ing the extensive timber regions, mineral districts, and the agricultural and grazing lands. 
MONTANA MAP, showing the —~ ys Grant of the Northern Pacific R. R. Co., and the Govern- 
ment surveys in the district covered by the map, with descriptions of the country, its grazing 
ranges, mineral districts, forests, and agricultural sections. 


ALSO SECTIONAL LAND MAPS OF DISTRICTS IN MINNESOTA. 


When writing for publications, include the names and addresses of acquaintances, and pub-ications 
will be sent to them also. 


SUPERB TRAIN SERVICE. 


The Northern Pacific passenger trains are equipped with Pullman palace sleeping 
ears, colonist sleeping cars, dining cars, and first-class coaches The colonist sleeping cars are run ob 
the daily fast through express trains, without extra charge for berths. 

For full information relative to rates, tickets, sleeping and dining cars, and for 
copies of illustrated publications including the “ Wonderland ” and “Alice Folder,” describing the 
summer resorts, Yellowstone National Park, California, Alaska, etc., with maps of the Park and line of 
road, apply to or address 


GHAS. S, FEE, Gen’! Pass. and Ticket Ag’t, St. Paul, Minn. 


t2@” WRITE FOR PUBLICATIONS. “& 


They are illustrated, and contain valuable maps and descriptive matter, and are MAILED FREE OF 
CHARGE to all applicants. For information relating to lands and the Northern Pacific country, address 


P. B. GROAT, OR CHAS. B. LAMBORN, 


GENERAL EMIGRATION AGENT, LAND COMMISSIONER, 
st. PAUL, MiInsresor.«. 














DRAPER’S SELF-RECORDING THERMOMETER. 


DESCRIPTION OF THE INSTRUMENT 7 : : 
AND DIRECTIONS FOR ITS USE. gives. a permanent 


and continuous rec- 


This -thermome’er 


ord in ink of the 

temperature. The 

chart indicating 

hours of the day and 

days of the week, 

gives the degrees of 

temperature from 20° 

below zero to 110° 

above. All instru- 

ments are accurately 

adjusted and war- 

ranted. The record 

is easily read and ab- 

solutely correct. Sold 

| OF Dany prarer> 4 by the leading in- 
| CHF Retonon rug strument dealers and 
i Telia GATEMTEO 1887. opticians throughout 
THE Drapca Mes Go,: | the United Statesand 


152 FRONT ST. 
NEW YORK, Canada, and by 





The DRAPER 
MANUFACTURING CO., 


frotected by Letters Patent ia the United States, Canada, Great Britain, Owners of the United 


France, Germany, Austria, Hungary and Belgium, 


STANDARDIZED AND WARRANTED, States and foreign 
MANUFACTURED BY THE patents, 152 Front 


DRAPER MANUFACTURING COMPANY, Street, New York. 
152 FRONT STREET, NEW YORK CITY. 4 





td STUDENTS IN ASTRONOMY. 


AN INTERESTING PROBLEM. 


Latitude of the Detroit Observatory, Ann Arbor, Mich., determined by the Zenith Telescope, etc. Pamphlet 
55 pages, $1.50; Edition limited to 100 copies; 50 unsold. Address REGISTER PUBLISHING Co., Ann 
Arbor, Mich. 








((oLORADO COLLEGE, 
COLORADO SPRINGS, COLORADO. 


THE CLASSICAL, LITERARY AND SCIENTIFIC DEPARTMENTS are NOW strongly equipped. 
Winter Courses are given in Assaying and Determinative Minerology. 
Students unable to continue their work in the East on account of Pulmonary diseases or Malaria, in this 
climate can pursue their studies uninterruptedly, and often regain their health at the same time. 
For further information Address President SLocoM. 


ROSE POLYTECHNIC INSTITUTE, Terre Havre, Inv. 


A SCHOOL OF ENGINEERING, 
Well endowed, well equipped departments of Mechanical and Civil Engineering. Electricity, Chemis- 


Drawing. Extensive Shops and Laboratories. Expenses low. For catalogue address T, C. Men- 
denhall, Pres, 

















STANDARD THERMOMETER. 


LEGIBLE. (- "ON ACCURATE 


5 inch Dial. 5 = 8 inch Dial. 


(Metallic.) 


Special Thermometers for Meteorologists with or without Telemeter 
attachments. 


AGENTS: 


THE FAIRBANKS SCALE HOUSES 


In the principal cities of the United States. 


JUST OUT! 
RESEARCHES IN ELECTRO-ALLOTRO PICPHYSIOLOGY 


Containing much scientific information and many valuable abstracts on Electro-Thera- 
peutics. This handsome 115 pp. pamphlet will be mailed for only 24 cents in stamps | 
to those who mention ‘‘ Taz AMERICAN METEOROLOGICAL JOURNAL.” Address, 


JEROME EIDDER M’P’G CO., 820 Broadway New York, all t. 





Chicago, Mliwaukee & St. Paul R’y. 


Steam Heated and Electric Lighted Ves- 
tibuled .Trains to St. Paul and Minne- 
apolis. 

Finest Dining Cars in the World. 

Through Sleeping Cars to Denver. 

The Route of the first “ Golden Gate Spe- 
cial.” 

Excursion Tickets to Colorado. 

Excursion Tickets to Calfornia. 

Everything First-Class. 

First-Class People patronize First-Class 
Lines. 

Ticket Agents everywhere sell Tickets 
over the Chicage, Milwaukee & St. Paul 
Railway. 


























